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DEKALB Genetics Corporation 
DISCOVERY RESEARCH, 62 MARITIME DRIVE, MYSTIC, CT 06355- 1958 

203/572- 5200 FAX: 203/572-5240 

Office of Pesticide Programs - H7505 
Biopesticide and Pollution Pre ention Divi ion 
U.S. Environmental Protection Division 
Document Processing Desk 
Room 266A Crystal Mall #2 
1921 Jefferson Davis iighway 
Arlington VA 22202 

Attn: Mr. Phil Hutton 
Team Leader 90 

Dear Mr. Hutton: 

April 23 , 1996 

Please find enclosed 16 volumes which are submitted in support of a request for registration 
plant pesticide Bacillus thruringiensis subsp. kurstaki CryIA(c) protein in com and exemption 
from the requirement for tolerances for rylA(c) and phosphinothricin acetyltransferase 
proteins. These volumes are submitted by DEKALB Genetics Corporation as the owner and 
original ubmitter and D KALB retains all rights, title, and interest in this data~ including but 
not limited to excJusive use and data compensation rights. 

DEKALB requests that our application for registration and e emptions from the requirement 
for tolerances be considered in time to market seed in February of 1997. If there are any 
questions concerning this submission, please do not hesitate to contact me by tdephone, 
(203) 572-5207, or by e-mail, mspencer@dekalb.com. 

incerely, 

T. Michael Spencer 
Manager, Regulatory Affairs 

cc: Dr. Christopher E. Flick, DEKALB w/out enclosures 
Dr. atherine J. Mackey, DEKALB, w/out enclosures 
Dr. Michael A. Stephens DEKALB, w/out enclosures 
Mr. Richard 0 . Ryan, DEKALB, w/out enclosures 
Dr. James White, USDA/APHIS, w/out enclosures 
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Administrative Materials DEKALB Genetics Corporation 

SUBl\'IISSION TABLE OF CONTENTS 

Volume 1: Administrative Materials in Support of the Registration of the Plant 
Pesticide Bacillus thuringiensis subsp. kurstaki CrylA(c) Insect Control 
Protein and Exemption from the Requirement of a Tolerance for CrylA(c) 
and Phosphinothricin Acetyltran.sferase Proteins. 

HUMAN HEALTH EFFECTS 

Volume 2: Merrima~ T.N., "An Acute Oral Toxicity Study in Mice \Vith Bacillus 
thuringiensis subsp. Kurstaki CryIA(c) Delta Endotoxin", a study 
conducted by Springborn Laboratories, Inc., under contract to DEKALB 
Genetics Corporation (Spriugborn Study o. 3406.1 ). DEKALB Study 
No. DGC-95-Al 7 

Volume 3: Merriman, T.N.,"An Acute Oral Toxicity Study in Mice with 
Phosphinothricin Acetyltransferase (PAT) Protein", a study conducted by 
Springboro Laboratories, lnc., under contract to DEKALB Genetics 
Corporation (Springboro Study No. 3406.2). DEKALB Study No. DGC-
95-A l 8 

Volume 4: Walters; D.S. and Adams, W.R . .. In vitro digestibility of CryIA(c) and 
PAT Proteins1

' , a study conducted by DEKALB Genetics Corporation. 
DEKALB Study No. DGC-96-A22 

PRODUCT ANALYSIS 

Volume 5: Stephens, M.A., Orozco, E.M, and Walters, D., "Molecular 
Characterization of Transgene Content and Stability in Transgenic Com 
Hybrid Line DK.DL (DBT418)", a study conducted by EK.ALB 
Genetics Corporation. DEKALB Study No. DGC-95-A07 

Volume 6: 

Volume 7: 

Walters, D., 11Demonstration of Stable Mendelian Inheritance of crylA(c) 
and bar Genes in DBT4181\ a study conducted by DEKALB G~i-tetit~ 
Corporation. DEKALB Study No. DGC-95-Al4 •::: • 

• •••• 
Kruger D.E, Wilson L.C., LaPietra, ., Adams, w.,._ N•iJtis, J., and • • • 
Walters, D.S. 11Magnitude of Transgenic Protein Acc'dmula'tion ilt. •. 
Transformed DBT418 Corn Lines", an unpublished siutti:oonduc~4)zy 
DEKALB Genetics Corporation. DEKALB Study Ng. D GC-95.~1 • • •• • • • • 
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Volume 8: Mi1lham, RD., Vetsch, C.S and Walters D.S., "Characterization of the 
Cry IA( c) protein from tran~genil plants and demonstration of equivalence 
to microbially produced CryIA(c)", a study conducted by DEKALB 
Genetics Corporation. DEKALB Study o . DGC-95-Al9 

Volume 9: Lacetti, L., Adams, W.R, Nutkis, J.E. and Walters, D.S. 
"Characterization of the Phosphinothricin Acetyltransferase Protein from 
Transgenic Plants and Demonstration of Equivalence to Microbially 
Produced Phosphinothricin Acetyltransferase", a study conducted by 
DEKA B Genetics Corporation. DEKALB Study No. DGC-95-A20 

ENVIRON~lENTALFATE 

Volume 10: Stephens, M.A., "Environmental Fate of CryIA(c) Protein", a study 
conducted by DEKALB Genetics Corporation. D KALB Study o. 
DGC-96-A24 

ECOLOGICAL EFFECTS 

Volume 11: Palmer, S.J. and J.B. Beavers, "Lyophilized DBT4l8 Leaf Tissue: A 
Dietary Toxicity Study with the orthem Bobwhite", a study conducted 
by Wildlife International Ltd. under contract to DEKALB Genetics 
Corporation (Wildlife Project Nwnber 4388-101). DEKALB Study No. 
DGC-95-Al3 

Volume 12: Walters, D.S., and Kruger, D.E., "Evaluation of the Pollen Expression of 
CryIA(c) Insecticidal Protein in DEKALB Transformant DBT418 Using 
A1anduca sexta Toxicity Assays'\ a study conducted by DEKALB 
Genetics Corporation. D KALB Study o. OGC-95-A21 

Volume 13: Collins, M. K., "Transgenic Maize Leaf Tissue and Microbially Produced 
CrylA(c) Protein: Chronic Toxicity to Collembola (Folsomia candida)", 
a conducted by Springboro Laboratories, Inc. , under contract to DEKALB 
Genetics Corporation (Springborn Study No. 13601-1195-6101-123 ). 
DEKALB Study No. DGC-95-A 16 ••• • 

• • •••• 
Volume 14: Garvey, N.A., "Lyophilized DBT418 Maize Leaf Tissue and Mi~~-Oially 

Produced CrylA(c) Protein - Acute (14-day) Toxicit~Jc,.wmhworms 
(Eisenia foetida)" , a study conducted by Springboro laoo~tori~.In"., 
under contract to DEKALB Genetics Corporation ( ~~m gtu~ No. 
13601-1095-6100-630). DEKALB Study o. DGC-~~;~l 5 •• : : • 
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Volume 15: Kruger, D.E, Vetsch, C.S, and Walters, D.S., "Evaluation of CrylA(c) 
Activity in DBT418 Grain Following Processing into Fish F )od" a study 
conducted by DEKALB Genetics Corporation. DEKALB Study o. 
DGC-96-A26 

RESIST CE MANAGEMENT 

Volume 16: Stephens, M.A, and penccr T.M., "Insect Resistance Management Plan 
for Corn Containing Bacillus thuringien.sis subsp. kurslaki CryIA(c) 
Protein11

, a study conducted by DEKALB Genetics Corporation. 
DEKALB Study No. DUC-96-A25 
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Pl•"6• re•d ;MtnJctioM an,..,,.,.,. bafort, ,_m,.,,.tlrta fo,..,,, Form Annroved. 0MB No. 2070.0060. Annrnvlll aicnires 05-31 -98 

United States § Registration OPf' Identifier Number 

'EPA Environmental Protection Agency Amendment 24b915 Washington, OC 20450 Other 

Application for Pesticide - Section I 
1. Company/Product Number 2PfiPt Prod~ct Manaoer 3. PropoHd Cla11sification 

DEKALB Genetics Corp./ i Hut on 

4 . Company/Product (Namel OE KALB Genetics Corp. /Corn Borer - PMI 90 
~None D Re9tricted 

Resistant Corn Containing Insect i cidal Bt Prote i n 

5. Name end Addrua of Applicant (Include ZIP Codt1J 6. Expedited Review. In accordance with FIFAA Section 3(c)(3J T. Michael Spencer 
(b)(i), my product is similar or identical in composition and labeling 

OEl<ALB Genet i cs Co rp. 
to: 

3100 Sycamore Rd. 
EPA Reg. No. DeKalb, IL 60115-9600 

□ Ch.ck ;, this is • ntJW addrllS:S Product Name 

Section - II 

□ Amendment - Explain below. □ Final printed label• in re1JPon11• to 

~ □ 
Agency letter dated 

ResubmiHion in response to Agency lenar dated "Me Too• Application. 

Notificatlon • Explain below. □ Other• E,cplein b!11ow. 

Explanation: Use additional page(sl if necessary. (For section I end Section II.) 

Section - Ill 
1. Material Thie Product WIii Be Packaged In: 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container - fij ~~~ [a Yea• y.,. Yu - Plutio 
No X No No Glua 

~e11tlon must 
If •vea• No. p~ If "Yes• No. per Paper 
Unit Packaging wgt. container Package wgt contairwr Other {Spe,cify) Plant Cells 

bmittsd 
I 

3 . location of Net Content• Information 4. Si:ie(sl Retail Conteinar 5. Location of Labat Oirectioos 

□ 0 Cont.alner 
N/A E:3 Ont.abel 

Lab411 On Labeling accomf)anyfng product 

6. Manner In Which Label is Affixed to Product - Uthograph EJ Other - Peper ~lued 
Stenci&d 

Section - IV •••• 
1 . Contact Point (Complsr• itt1rm dhctly btUOw for idllltti/ication of individual to be contacttJd, if n.a9$$llf)', to procllU this 11/Jpl·~~~!J-I 

Name Title T~efd'f1 No. ~a Area Code) T. Michael Spencer Manager, Regulatory Affa frs 72-5 0 ••• •• • • • • . -
Certification •••••• e: 01"9.,Applicatlon 

I certify that the atetements I have made on thls form and all attachments thereto are true, aceurate end compi.o. Rt<i,-!~d 
1 ecknowled~ that any knowingly false or misleading statemant may be puniaheble by fine or impriaonm.er\t,AI' • • • • ! 4Stamped) 
both under applicabfe law. • • ••••• • •;·-~~~ 3. Title • •• 

tanage r . Regulatory Affai rs • • • •••• ~ ·= /. - •••• • • • •• • 
4. Typed Name 5.Date 

T. Mi chael Spencer Apri 1 23, 1996 

. . ---- .. ·- - .... .. ... ... -~J.-~ -- --'·•·--- --- _ .... _ ........ .. 
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&EPA 
United States 

Environmental Protection Agency 
Washin to_n, DC 20460 

Form Approved 
OMS No. 2070-0060 
Approval Expires 05-31 -SS 

Certification with Respect to Citation of Data 
pliconts Name and Address 

T. Michael Spencer 
DEKALB Genetics Corp. 
3100 Sycamore Rd . 
DeKalb, IL 60115-9600 

EPA File Symbol/Registration Number 

Product Nome Corn borear. -1 resistant corn containing 
1nsect1c1 a ~t prote1n 

Date of Application 
April 23, 1996 

NOTE: If your product is a 100% repackaging of another EPA-registered product that you purchase, and is labeled 
for the same uses, you do not need to submit th.is form. You must submit the Fommlator's Exemption Statement (EPA 
Form 8570-27). 
l. This application is supported by all dala submitted or cited in the application. In addition .. if cite-all options are 

indicated, this application is supported by all data in the Agency's files that concern the properties or effects of this 
product that is identical or substantially similar and that is one of the types of data that would be required to be 
submitted if this applic-ation sought the initial registralion of a product of identical or similar composition and intended 
uses under the data requiremenlS in effect on the date of approval of this application. (Check the appropriate boxes, in 
items 2 and 3, or 4 below that pertain to your application.) 

2. I certify that. for each study cited in support of this application for registration that is an exclusive use study. 

I am the original submitter•; or 

I have obtained the written permission of the original submitter for CryIA( c) protein which is 
(insert name of chemical) 

_M_o_n_sa_n_t_o ______ (for multiple chemicals link the companies who are original data submitters 
(insert names of companies) 

with the appropriate chemical name) to cite that study• 

3. I certify that, for each study cited in support of this application for registration that is not an exclusive use study, 

a. l XI I run the original data submitte~; or 

I I have obtained the written pennission of the original data submitter for --c--------• which is 
(insert nllllle of chmiieal) 

___________ (for multiple chemicals link the companies who are original data submitters 
(insi:rt names of companies) 

with the appropriate chemical name) lo cite that study*~ or 

b. I I J have notified in writing the companies _ _________ for __________ that 
(insert nw:ncs of companies) (insert name of chemical) 

have submitted. data I have cited to support this application and have offered to: (a) Pay compensation for 
those data in accordance with section 3(c){l)(F) and 3(c)(2)(D) of the Federal Insecticide, Fungicide and 
Rodenticide Act (FIFRA); and (b) Commence negotiations to determine which data arc subject. to the 
compensation requirement ofFfFRA and the amount and temlS of compensation due. if any. The companies 
J have notified are: 

Companies __________ for ____________ (for multiple 
(insert names of QOttlp4llics) (buert name of chemical) 

chemicals link the companies who are original data submitters '"ith the appropriate chemi.cal name) 
listed on the Pesticide Data S\tbmitters List for all active ingredients contained in my product (cile•all 
method or cite-all option under Selective Method*). (Also, sign the General Offer Statement below.) 
Companies ___________ for _____________ (for multiple • • • • •. 

(uucrt = of companies) (insert l\llllle of chemical) • • • • 
chemicals link the companies who are original data submiuers with the appropriate chemical name)-.•• 
that have submitted the studies which I have cited (Selective method*). • • : • 

• • • • • • • • • • • • • • • • • • •••••• • •• 
4. I certify that for each study cited in support of this application I am not required to ofi'e~g!\ta com~on or 

obtain written pennission because all time periods for exclusive use and data compens~Li~p)lave expj¢'1. 
• • 

ote: a Data Matrix is not re uired tncler the cite-alt ethod 
Name and Title T. Michael Spencer/Manager, Reg. Affa1r Date April• .?~,.f996 

Signature 

•94) Electronic end P11pet varsions accsptablc. 
Previous editions are obsolets. 

•••• • • • .. . 
April 23, 1996 



-------------- ----- - - ----------- ------- - - --~ ~ ~ - ---~ -
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Section II. Identification of the Data Requirements 
for the Application - Correspondence 
Between DEKALB and the EPA 

•••••• • • • • • 
•••••• • • •• 
••••• • • ••••• 
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DEKALB Genetics Corporation 

DISCOVERY RESEARCH, 62 MARITIME DRIVE, MYSTIC. CT 06355· -1958 
203/572-5200 FAX: 203/572-5240 

Mike Mendelsohn 
Blopesticides and Pollution Prevention Division (7501VV} 
Office of Pesticide Programs 
U.S. Environmental Protection Agency 
2800 Crystal Drive (5th Floor) 
Arlington, VA 22202 

Dear Mr. Mendelsohn. 

August 4 , 1995 

You have previously received a proposal (May 1, 1995) from DEKALB Genetics 
Corporation outlining the data to be developed from field grown material to support 
FIFRA registration and tolerance exemptions for the CrylA(c} Bt protein and 
phosphinothricin acetyltransferase (PAT) protein produced in DEKALB's Bt corn lines. 
This proposal also contained appendices outlining non-field related data 
requirements. The proposal was reviewed at a subsequent meeting on May 10, 1995 
which was attended by the following individuals; 

Representing EPA: 

Representing DEKALB: 

Mike Mendelsohn 
Clay Beegle 
Robert Torla 
Roy Sjoblad 

Mike Stephens 
Don Walters 
Fred Betz (consultant) 

Subsequent to the May 1 O meeting Mike Stephens had phone conversations with 
Clay Beegle and Bob Rose to clarify some of the ecotox-icity data requirements. This 
letter summarizes the conclusions from the May 1 O meeting and the subsequent 
phone conversations, outlines DEKALB schedule for collection and submission of 

l 
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data to the EPA and proposes data requirements to allow the planting of larger 
acreage of Bt corn prior to full-registration. 

Data collection for full registration and exemption from tolerance for CrylA(c) 
and PAT proteins. 

The field data to be collected was outlined in the proposal ( copy attached) that was 
previously submitted to the EPA and our understanding is that the data, when 
collected. should be sufficient to determine the general levels of accumulation of the 
Bt and PAT proteins in the plants and will provide adequate indications of the routes 
of exposure of the transgenic proteins to humans, animals and the environment. 

The regulated transgenic proteins will be the Bt protein, since it i~ the insecticide, and 
the PAT protein as an inert substance, since it is produced by the selectable marker 
gene. For one of DEKALB's Bt corn lines, which contains an intact protease inhibitor 
(PIN) gene, GLP studies will be carried out on field or greenhouse plants to confirm 
previous non-GLP studies that no detectable transgenic PIN protein is produced by 
the plants . 

Mammalian toxicology studies will be conducted on Bt and PAT proteins produced in 
microbes. Studies will be conducted to validate that the microbial proteins are 
equivalent to the proteins produced in the plants. If a Bacillus thuringiensis strain is 
used as a source of Bt protein, the cells will be grown under non-GLP conditions but 
the resulting protein will be verified to be comparable to the plant protein under GLP. 
As described in our May 1 proposal, we will compare the molecular weight (SDS­
PAGE) , immunagenicity (Western blot) , glycosy!ation and amino-terminal sequences 
of the plant and microbially produced proteins under GLP conditions. 

Provided no transgenic PIN protein is detected in the transgenic plants, no toxicology 
studies for the PIN protein will be required. 

Concerning toxicology and fate studies, based on our May meeting, the data 
collection remains essentially the same as it was outlined in our May 1, 1995 
proposal with minor changes allowing options for the avian testing and removing the 
need for tests on beneficial predators. In summary the studies would include: 

1. Mammalian toxicity: 
To demonstrate low mammalian toxicity, DEKALB will sponsor an acute oral 
toxicity test of Bt and PAT proteins on mice. The proteins will be tested 
independently at a maximum dose of about 5 grams per kg. The stability of 
the Bt and PAT proteins in simulated (in vitro) gastric and intestinal conditions 
will be reported. To evaluate potential for allergenicity we will examine the Bt 
and PAT proteins for glycosylation and similarity to known allergens. 

2 
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2. Avian toxicity: 

3. 

4. 

DEKALB will sponsor a simultaneous toxicity test of Bt and PAT protein on 
bobwhite quail. Grain or leaf material harvested from the Bt plants, will be 
tested against quail in a short term dietary study (e.g., 5-day feeding followed 
by 3-day observation). The plant material will be incorporated into quail diet to 
provide an adequate food source. Concentrated plant extracts may be added 
to the meal to ensure that the Bt and PAT protein concentrations will be at 
least the maximum level found in the plant. 

Honey bee larvae: 
If Bt is detected in pollen above the LC25 for an insect species normally 
sensitive to the CrylA(c) protein, we will carry out a toxicity test on honey bee 
larvae and Daphnia (as a representative aquatic invertebrate). If the amount of 
St present in pollen is below the ·LC25 of a St-sensitive insect we will request a 
waiver from conducting honey bee toxicity testing. 

Soil invertebrates: 
During our May 10 discussions, EPA personnel indicated that the agency wa~ 
in the process of considering whether testing against Col/embola (springtails) 
and earthworms will be mandatory for registration of Bt plant pesticides. Based 
on a recent phone discussions with Bob Rose (7-12-95) it appears that testing 
for toxicity against earthworms and Collembola will not be necessary if we can 
demonstrate that exposure is low. If we can demonstrate that St released from 
senescing corn plants into the top 15 cm of soil does not represent any 
significant exposure, we will request a waiver from conducting toxicity testing 
on soil invertebrates. We suggest that exposure would be significant if the 
concentration of Bt in the soil is high enough to exceed the LC25 for an insect 
sensitive to the Bt protein. The insect used in the test will have a sensitivity to 
Bt that is medium to high relative to the range of insect species capable of 
being affected by the Bt protein . 

5. Beneficial invertebrates: 
Other than testing for toxicity to honey bees (see point 4 above) our 
understanding is that trye agency will not require toxicity testing against 
beneficial invertebrates, such as ladybug beetle or parasitoids. 

6. Fish: 
The EPA indicated that no significant exposure of fish to Bt corn plants or plant 
parts would be anticipated under a range of growing conditions. Accordingly 
DEKALB will submit a request for a waiver from conducting toxicity feeding 
studies against fish . 

3 
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7. Environmental fate: 
Environmental fate will be examined by determining the distribution of Bt 
protein in plant parts. especially post-harvest senescing tissues. For risk 
assessment purposes it will be assumed that all the Bt protein in post-harvest 
tissue will be distributed in the first 15 cm of soil. Consideration will also be 
given to any scientific literature which has reported the stability of Bt proteins 
in soil. If calculations reveal that the concentration of Bt in the soil will be less 
than the LC25 for an invertebrate that is sensitive to CrylA(c) Bt protein, we 
suggest that no additional data collection for fate in soil should be necessary 
and we will request a waiver from conducting further environmental fate 
studies. 

Proposed timetable for full registration of OEKALB's St corn. 
I 

DEKALB is currently collecting data appropriate for submission to the EPA for 
registration of our Bt com product and the issuance of an exemption from tolerance 
for CrylA(c) Bt protein and PAT protein. It is anticipated that DEKALB will submit 
these data packages in March - June of 1996 with the main time-limiting step being 
the generation of data determining the toxicity of the Bt and PAT proteins to 
mammals and birds. The company is hoping that the agency will be able to review 
our submission in time to provide approval for the marketing and sale of seed 
products containing the Bt protein in the spring of 1997. Since optimum sales in the 
spring of 1997 will require marketing efforts in the winter months, approval as soon 
as possible in 1997 would reduce the losses the company may incur as a result of 
competitor 8t corn already approved for sale and marketing. 

Proposed timetable and data requirements for larger plantings in 1996. 

DEKALB has been testing and collecting data from Bt com plants in the field since 
1993. This testing has been limited to less than 10 acres per insect pest for any 
calendar year and has been regulated under APHIS regulations. The acreage will 
also not exceed 10 acres per crop per pest this calendar year. The nature of the 
seed business is such that significantly more than 1 O acres of corn plants will need to 
be planted in the summer of 1996 to build up inventories of inbred and hybrid seed to 
allow sale of the Bt corn seed as soon as the product is approved for sale by the 
EPA, USDA and FDA 

It is anticipated that DEKALB may need to plant 500 acres of corn per transformant 
source containing the CrylA(c) gene in the late spring (May 15 onwards) of 1996. 
Since the company may continue to develop t\No transformant sources with the same 
Bt gene present, the total acreage for the CrylA(c) gene may be 500-1000 acres, 

4 
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although it is likely that the area will be at the lower end of this estimate. The 
purposes for the increase acreage will be: · 

(a) wide area testing for resistance trait and general product performance, 
(b) the generation of grain for quality control testing and 
(c) the production of parent inbr~ds and commercial hybrid see<:I. 

Given the purpose of our 1996 plantings, it is our understanding that a limited 
registration, rather than an EUP, may be needed. If a limited registration is needed, 
DEKALB would expect to submit an application in December of 1995. The limited 
registration submission for product testing and production under biological isolation 
and crop destruct conditions would include the following information: 

(a) A description of the genes introduced into the plants and the methods of 
introduction used. A description of the encoded proteins, their mode of action 
and an assessment of their expected toxicity. 

(b) A short review of the biology of corn plants (required to assess the 
containment procedures to be employed see e and f below) . 

(c) Non-GLP data on the pattern and level of expression of the transgenes 
introduced into the plants. 

(d) Depending on the time required by the EPA to review this information, 
additional GLP data on gene expression may become available after the 
submission but before planting. 

(e) A description of procedures that will be used to ensure that all plants will be 
isolated from commercial corn production or breeding plots such that the 
probability of spread of the genetic information to commercial com will be 
negligible. 

(f) A description of procedures that will be employed to ensure that no harvested 
seed or plant material derived from the Bt producing corn plants wm enter 
commerce. 

While the initial submission (December, 1995) will not contain actual toxicology data 
on the safety of the Bt and PAT proteins to mammals or birds, we will make a 
reasonable case that, based on current knowledge. kurstaki-type St proteins are safe 
to mammals and wildlife and that the PAT protein is also unlikely to be a safety 
concern. The low probability of exposure, low expected toxicity, and containment 
procedures to be employed will indicate to the agency that the increased acreage 
request will have a negligible risk to humans and the environment. 

5 
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DEKALB would be grateful if the agency would review the summary data of 
requirements described above and indicate whether we have correctly identified the 
data and information necessary to allow for: 

(i) increased acreage of our Bt corn product in 1996; 
(ii) registration of our Bt corn product, and 
(iii) given acceptable data, provide a basis for issuance of an exemption 

from tolerance for the Bt and PAT proteins present in the Bt plants and 
seed. 

Concerning the timetables for limited and full registration, we would also be grateful 
for input as to whether it is feasible that the agency could review DEKALB 
submissions within the proposed timetable. 

I have recently assumed responsibility for registration of transgenic seed products for 
DEKALB. I will be working closely with Mike Stephens on registration of our Bt com 
lines. Please direct any correspondence relating to registration of DEKALB products 
to me . 

Sincerely, 

T. Michael Spencer 
Manager, Regulatory Affairs 
(203) 572-5207 

cc: Chris Flick 
Mike Stephens 

6 
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DEKALB Genetics Corporation· 
DISCOVERY RESEAACH, 62 M.:&.AITIME DAIVE. MYSTIC, CT 06355-1958 

203/572-5200 FAX: 203/572-5240 

Mike Mendelsohn 
Biopesticides and Pollution Prevention Division (7501'\N) 
Office of Pesticide Programs, 
U.S. Environmental Protection Agency 
2800 Crystal Drive (5th Floor) 
Arlington, VA 22202 

Dear Mr. Mende•ls.chn: 

September 7,. 1995 

As we discussed in our telephone conversations of August 30 and thts morning, I am 
writing to propose a time for a conference call to discuss data requirements and 
timing for OEKALB's planned applications for Limited and FuII Regfstration of our Bt 
corn lines. I propose that the conference call occur at 9 AM. en Wednesday, 
September 20, 1995. Please let me know if this time is convenient far you. 

An agenda for the conferen~ call is attached. The .agenda raises some new 
questions and rei1terates some ,of the issues discussed in our August 4th letter to y,ou; 
I have refer,enced spedflc pages, cf the August 4th l'etter in the agenda. I also 
propose to p rovid,e you with minl..ltes of the confere nee caU t\lvo days following the 
conversation. Would .it be possible for the EPA to provide us with a written response 
to our August 4th letter and the p.lanned confer,ence eall by October 6,, 1995? 

T. Michael Sp,e.ncer 
Man ager, Reg ul ato cy Affairs 
(203) 572-5207 

cc: Chris Flick 
Mik,e Stephens 
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Agenda for September zo,, 1995 Conference Ca.Iii Wiith the EPA 

L Limited R.eg istratio n 

A. Its a Umited Reg istra.tion a pprop ria.te for the seed i1n cr,ease and! 
production we wish to perfo:rm next spririg (August 4th letter, pgIs. 4~5)? 

9. 'is the information we have pr,oposed to include in our Umited 
RegJstration appU:catian sufficient (August 4th letter, pg. 5)? 

C. Is the timing we, have proposed for submftt!ng· our Limiited Registration 
application {August 4th letter, pg. 5} sufficient to aHow for review in time 
for spring planting (i.e. May, 119'96)? 

D. How specific do we need to be iln the Umited Registration application 
about locations and acreage? 

e . Aire tn,ere guidelines for t1he format of ai Limited Registration. application 
that differ from those of a fuU Registration? 

Ill . Fuli Registra'tion 

A Do we need to perform a, mouse acu:te oral LD~0 toxfcity tes,t with PAT? 

B. 

C. 

VVh1ch would be the 1p referred avian { q;ua ii) toxicity study, an acute study 
(71-1) as performed by C Iba Geigy f:or St corn, or a d !eta ry study (71-2) 
as, .performe-d by Monsanto, for Bt cotton and potato? 

1. What would be the· be.st form of the· p,rotei.n(s}? 

a. Bt-en:riaied leaf protiein (how ,enndl,edl)? 

lb. mia"obi,a lly prod ucedl p rnte·ins( s} 1 

c. Iyoph~lized leaf? 

d. lyop hmzed leaf p! us a microbialiy produced s.p ike? 

If we determine that Bt levels in p0Hein1 are undetectable or below the 
LCi5 of a CrylA(c)~se111sitiv,e Insect (August 4thi letter, pg'. 3), do we need 
to perform: 

1 . a honey bee toxicity study? 

Page _2Z __ . -·•·· ~ of -9J' 



19

I 

I 
I 

1. 

-
• 

-

• 

2. an, aquattc invertebrate (Daphnia) sttudy? 

3. a beneficial invertebrate- ( I ady beetle) toxicity study? 

4. if PAT is detect8dl in p,oHen , does that affect t:he answers. ta 1, 2,, 
and 3 above? 

D. If we can d•emar:istrate that sail invertebrate ,exposure to Bt is low (i.e. 
below the LC2s of a CrylA{c}msensuUve nn:secl), wrn we need ta perform 
earthworm and cotlembola toxicity tests (August 4'tlh lette!I", pg. 3)? 

Page• __ 23_· ·. ~of _~_g_._ 
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DEKAL.S Genetics Corpo.ration 
DISCOVERY RESEARCH. 62. MAAl'TIME: DRIVE, MYSTIC. CT 06555-19!>8 

200/572-5200 FAX: 20:3/5,72- 5240 

September 21. HJ;Qfl 

Mr. Mlke Mendelsohn 
B[opestic!des and Pollution Prevention Division {7504C] 
om~ce of Pesticide Programs, 
U.S. Envtrornnenta.l Protection Agency 
2800 Crystal Drtve (5th Floor) 
Arfulgton, VA 22202 

Dear Mr. Mendelsohn: 

Attach.eel are three •copi,es of the data requlrements. a:s we understand them, for 
registration and to,lerance exem.ptlons for the CryWc) and phosphJnothnctn 
aoe.tyltrmu;ferase {PA'I1 pmteins, produced in DEKALB's St com lines. This list of data 
r,equirem.ents was comp-iled from the May 10, 1995 discussion o.f our 1ntUaJ proposal 
(May ii:. 1995), and the 5ep:temb er l 9, l 995 conference: call that re!a.ted to our August 
4. 1995 and September 7, 1995 letter:s to you. 

We would be grateful if the agency would review the attached list of data reqllll'ements 
and indicate tfwe have corr-ectl.y ldentlfted the data and .Information .necessary for 
reg11s.t.ratton and exemption from tolerance. Thank you for your asSistance. 

T. Michael S ·• ncer 
Manager. Regulatory Affairs 

'l'MS/dkt 

Enclosure 

cc; Chrlistopher Flick. w / enclosure 
Michael Stephens. w /enclos:1..u·-e 
Donald Walters, w/enclosur,e 
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Data Requirements Proposal fOl' Registration and Tolerance Exemptions for 
CzylA(c} Bacillus thuringiensis Delta Endotozin and 

Phosphinothrlcln Acetyltransf'et'ase (PAT) Proteins Produced 1n 
DEKALB'& Insect Resistant Com 

September 21, 1995 

I. Umlted Reglstratton 

Purnose: 

T1m1ne: 

Content: 

For seed increase and hybrid production of Bt com; this will require 
500 • 1. 000 acres. 

We plan to submit the application in December 1995. To perform 
seed increase and hybrid production In the summer of 1996, 
approval by May 1996 ls necessary. 

A) Product descrtption (DNA used for transfonnatlon, transformation 
procedure. description of Integrated DNA, expression of integrated 
DNA) . 

Bl Contatrunent (description of procedures to be implemented to 
insure proper containment of all aspects of transportation, 
storage. planting, growtng, and harvesting Bt c-0rnJ. 

C) Locations and acreage (description of locations by state and 
county] and acreage of Bt corn to be grown 1n 1996). 

II. Full Registration 

Purpose: 

DroJnf.C: 

content: 

For registration and tolerance exemptions for CrylA(c) and PAT In 
transgenic maize. 

We plan to submit tn the sprtng of 1996 (March - June) in order to 
gain approval 1n time to market seed for the 1997 growing season 
(late 1996/early 1997). 

A) Product analysts 

l) Molecular analysis (transgene content. copy number). 

2) Demonstration of Mendelian Inheritance and sta.blllty. 

3) CryIA(c) and PAT levels in field-grown plants: demonstration of 
lack of PINll and p-Jactamase proteins • 

4) EquJvalence of mtcrobially-produced and plant produced 
CrylA(c] and PAT. 

Page ZS of ----
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BJ Mammalian toxicology 

l) Mouse acute oral LD50 using microbially-produced CrylA(c) 
protein. 

2) Mouse acute oral LD50 using microbially-produced PAT protein. 

3) In uUro digestibility of CryIA(c} and PAT protelns. 

4) Assessment of the allergenicity of CrylA(c) and PAT proteins. 

C) Biological and chemical fate 

1) Discussion of the biological fate (weediness. outcrossing 
ability, probable fate of Bt corn products). 

2) Chemical fate (crop residue determination). 

D) Ecological effects 

1) Avian toxicity study 

a) Perform a tobacco hornworm bloassay using transgenic 
graln: if CryIA(c) In grain ls below the LC:is for homwonn, 
we wlll request a waiver based on lack of exposure: if 
CtylA(c) is above the LC215 for homwonn, we wtll perform a 
dietary quail toxicity test using lyophilized leaf tissue. 

2) Honey bee. fish. aquatic invertebrate (Daphnia), and nontarget 
beneficial organism toxicity studies 

a) Perform a tobacco homworm btoassay using transgenic 
pollen: if CrylA(c) in pollen is below the LC25 for homworm. 
we will request waivers to the studies above based on lack 
of exposure: 1f CryIA{c) is above the LC25 for homwonn, we 
will perform the necessary studles. 

3) Beneficial terrestrial invertebrates 

a) Perform collembola toxicity test using lyophiUzed leaf plus 
additional protein (microblally produced or enrtched leaf) to 
obtain approximately the level of Bt protein used by Clba­
Gelgy. 

bl Perf onn earthworm toxicity test using same test material 
used in collembola study above . 

Page _z_~_ of -~-B_ 
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lJf'JITED Si ATES EN\/IROMMEr-!TAL PROTECTION AGEMC'I 
'NASHINGTON, D.C. 20460 

ocr 

CFflCECF 
i',f't~tiTION, PESTICIDES AND 

TOXIC SU3STN\iCES 
T . Michael Soencer 
Manager 1 Regulatory Affairs 
Dekalb Gentiitics Corporation 
Discovery Research 
62 ,Mari t. lme: Drive 
Myst ic, CT 0 6355 - 195 8 

Dear ~r. Spencer: 

Subject: Your Let t:er Dated 9 / 21/ 9 5 Regarding Data Requi:i:-eme.n'tS 
for Bt Corn 

The Biooest i ci.de.s and PoJ.lution Prevent ion Division h as 
reviewed your letter and has determined that i t accurately 
reflects our position, with the f ollowing exceptions. 

1) In the full regiatrat ion .sect ion under product analy,sis 
item 3, you indicate t hat you wi l l demonstrate the la.ck of 
cert.dn proteins in field gr own plants . u · you choose ta do 
t his, you must provide. your detect i on limit. An alter:na:t,e 
approach ac,cept able to the Agency would be to provide scientific 
rationale as to why these proteins would not be expressed, i.e. 
they are no,t under a e u k:aryotic promoter, et:c. 

2) I n t he f ul l r egistr at i on section under mammalian 
toxicol ogy items l and 2 , yc1u may d€llvi se/propose a limit dos,e. 
study r ather than f ull LD5 0 s t udies ., 

Sincerely, 

~c~ 
Janet L. Ander sen 
Acting Director 
E,iooest i c idea, and Pollution 
Prevention Divi sion .(7501:W) 

J;z- 58 Page_~~of .. · .. .• •.·. 
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DEKALB Genetics Corporation 
DISCOVERY RESEARCH, 62 MARITIME DRIVE, MYSTIC. CT 06355-1958 

203/572-5200 FAX; 203/572-5240 

February 2 1, 1996 

Mr. Michael Mendelsohn 
Biopesticide and Pollution Prevention Division (7501 W) 
Environmental Protection Agency 
2800 Crystal Drive (5th Floor) 
Arlington. VA 22202 

Dear Mr. Mendelsohn: 

DEKALB Genetics Corporation and Monsanto Company have recently entered into a 
collaborative research and development agreement. As part of this agreement, DEKALB has 
received permission from Monsanto to reference data that was submitted to the EPA in 
support of Monsanto ·s existing plant pesticide registrations. As you are aware. DEKALB is 
in the process of applying for registration and tolerance exemptions for transgenic field com 
containing Bacillus thuringiensis CryIA(c) protein. We plan to submit our application for full 
registration and tolerance exemptions for this product in March. 1996. 

11tls newly formed research and development collaboration provides a unique opponunity for 
reducing the redundancy of data submitted to EPA for registration of similar products. In the 
process of registering our CrylA{c) com, DEKALB proposes to reference data submitted by 
Monsanto for registration of Bollgard™ Cotton containing CryIA(c) protein. Applicable data 
includes acute toxicity, in vitro digestion, non-target insecL and environmental fate data. If 
this data is bridged to the DEKALB application it may significantly reduce the amount of 
data for review by the EPA and facilitate approval of our product. 

Attached is an outline of the proposed DEKALB submission and reference to the Monsanto 
CrylA(c) data that may bridge to our package. Also enclosed is background information 
demonstrating the equivalence of the Monsanto and DEKALB CrylA(c) proteins. It is 
possible for DEKALB to submit all of our available data in addition to citing applicable 
Monsanto data, however we would like an opinion from the EPA on what alternative would 
be the most beneficial-to-all approach . 

DEKALB and Monsanto would like to consult with the EPA on this matter. We would like 
to meet with you and the appropriate reviewers in person. at your earliest convenience, to 

Page _____.$ __ of -------
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discuss the possibility of bridging Monsanto data to the DEKALB application. We propose 
March 7, 8, 12, or 13 for the meeting. 

T. Michael Spencer 
Manager, Regulatory Affairs 
(203) 572-5207 

Enclosure 

cc: Christopher Flick, DEKALB w/attachmem 
Micha.el Stephens, DEKALB w/attachment 
Donald Walters. DEKALB w/attachment 
Kent Croon. Monsanto w/attachment 
Roy Fuchs. Monsanto w/attachment 
Russ Schneider Monsanto w/attachment 
Phil Hutton, EPA w/attachment 
Fred Betz, JSC w/attachment 

Page _n ____ of _~-~-
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Proposed Bridging of Monsanto CrylA(c) Studies to 
DEKALB CrylA(c) Corn application 

Current Plan for DEKALB 
Submission 

Acute mouse toxicity study 
with.microbial Cry!A(c) 

In_. vitro digestion with· 
microbial CryIA( c) 

Acute mouse toxicity study 
with microbial PAT 

In vitro digestion with PAT 

Molecular Analysis 

Transgene expression level 
analysis 

_. .. ,. ... .. 
~-:. ,,. 

H~wonn: bioassay on 
pQ:llen to ·demonstrate lack . 
of. pollen· exposure to non-
targets 

Equivalence of microbial 
and plant CrylA( c) 

Equivalence of microbial 
and plant PAT 

Collembola (leaf and 
microbial CrylA(c)) 

Earthworm (leaf and 
microbial CrylA(c)) 

Quail (leaf ) 

---------·--------
(supportive) 

Applicable Monsanto 
Studies 

Acute mouse . toxicity study .. 
with·microbial. CiyIA( c) 

lb. vitro ·digestion with 
microbial CryIA( c) 

, 

Non-target .insect studies. .. 

w:ith:mic.robial CrylA(c) . 
. includmg honey bee (larvae . 
and:adults), green lace.wing,. 
ladybird beetle. parasitic 
hymenoptcra 

Aerobic.·soil de~oa:0£:·· 
microbial CtyIA(c) '> 

' 

· Effect of microbial :Bt 
"< ' .... .,., 

--~~ 
proteins.on· Collembola ... 

Page_~ __ of __ ~--
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Equivalence of Monsanto and DEKALB CrylA(c) Proteins 

The diagram below schematically depicts the proposed bridge between the Monsanto 
Bollgard™ cotton data and the DEKALB CrylA(c) com registration application. 

Monsanto £ . coli- I Tryptic fragment of DEKALB CrylA(c) 
produced, full native Bacillus produced in com 
length CryIA(c) thuringiensis plants 

CrylA(c) 

The CrylA(c) protein used by Monsanto as the test substance in toxicity studies to support 
Bollgard™ cotton registration was a full length Cry IA( c) protein produced in £. coli 
(Sammons, 1994 MRID o. 4314503). The insecticidally active. trypsin-resistant core of the 
Monsanto Cry!A(c) protein is 99% identical (differing by six out of about 600 amino acids) to 
the trypsin-resistant core of the native Bacillus thuringiensis Cry IA( c) protein. The Monsa'l\tn, 
full length, E. coli-produced CrylA(c) protein was demonstrated to be functionally equivalent 
to the tryptic fragment of native B. thuringiensis Cry!A(c) when tested in bioassays against 
ten insect species representing five different orders (Sims, 1994, MR.ID No. 43145204). 

The CryIA(c) protein produced in DEKALB's com lines is identical to the first 613 amino 
acids of the native B. rhuringiensis CryIA(c) protein and includes the insecticidally active, 
trypsin resistant core. DEKALB plans to demonstrate the physical and functional equivalence 
of the CrylA(c) protein produced in transgenic com to the tryptic core of the native B. 
thuringiensis CryIA(c) protein as outlined below: 

• molecular weight estimation by SDS·PAGE 

• immunoreactivity as determined by Western blot 

• insecticidal activity 

In summary, the amino acid sequen,ces of the tryptic fragments of the Monsanto and 
DEKALB CryIA(c) proteins have greater than 99% homology. The Monsanto CryIA(c) 
protein is functionally equivalent to the tryptic core of the native B. thuringiensis CryIA{c) 
protein. The CryIA(c) protein in DEKALB's com lines is functionally equivalent to, and 
physically indistinguishable from the first 613 amino acids of the native B. thuringiensis 
Cry IA( c) protein . 

Page _:3i_l __ af _~-~-
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Mr . .tvfike Mendelsohn 
Biopesticide and Pollution Prevention Division 0501 \V) 
Environmental Protection Agency 
2800 Crystal Drive (5th floor) 
Arlington. VA 22202 

Dear Mr. Mendelsohn: 

April 2. 1996 

On March 12. 1996, representatives from DEKALB Genetics Corporation, Monsanto 
Company, and the EPA met to discuss a data-bridging proposal submitted by DEKALB to the 
EPA in a letter dated February 26, 1996. In this proposal. DEKALB requested to reference 
data previously submitted to the EPA by Monsanto. to support DEKALB's registration and 
tolerance exemption application for corn containing Bacillus thuringiensis subsp. kurstald 
C.rylA(c) protein. DEKALB intends to submit this application to the EPA later this month. 
The purpose of this letter is to summarize the discussions and conclusions of the March 12 
meeting. 

The purpose of the March 12 meeting was to determine if studies submitted in support of 
Monsanto ' s CryIA(c) cotton registration \Vere applicable to DEKALB's CrylA(c) com 
registration application. Present at the meeting were myself. representing DEKALB and 
Kent Croon representing Monsanto. Representing the EPA were Mike Mendelsohn. Bob 
Rose, Roy Sjoblad. Cindy Schaffer. Janet Anderson, and Phil Hutton. 

DEKALB initiated the meeting by summarizing the February 26 letter from DEKALB to the 
EPA. In this letter. the similarity of the CryIA(c) proteins in Monsanto's cotton and 
DEKALB's corn was described. DEKALB proposed that Monsanto's acute mouse toxicity, in 
vitro digestion. non-target insect. and soil degradation studies, that were submitted in support 
of CryIA(c) cotton registration, were appropriate to reference in support of DEKALB's 
application. 

The EPA indicated that the Monsanto CrylA(c) mouse toxicity and in vitro digestion studies 
were appropriate to support DEKALB's CryIA(c) corn registration. however, because the 
agency is aware that DEKALB has generated similar data. DEKALB must submit that data. 
It was agreed that DEKALB could cite the Monsanto mouse toxicity and in vitro digestion 
data to strengthen the application. 

Page ___ 3_'2-_of_~_8_ 
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Regarding Monsamo's CrylA(c) non-target insecr studies. the EPA requested that DEKALB 
submit the completed DEKALB study involving CryfA(c) pollen fed to tobacco homworms to 
demonstrate lack of exposure to honey bees. The EPA stated that the Monsanto lady beetle, 
parasitic ,vasp. and green lacevv'ing CryIA(c) toxicity studies could be referenced by DEKALB 
to demonstrate lack of toxicity to non-target insects. 

The EPA stated that the aerobic soil degradation study submitted by Monsanto could be 
referenced as supportive, but would not be a sufficient substitute for collembola and 
earthworm studies. DEKALB agreed to submit earthv,·onn and collembola studies. 

Several other issues related to DEKALB's CrylA(c com registration application. but 
unrelated to the data-bridging proposal were discussed. The EPA stated that DEKALB should 
address potential exposure fish to CrylA(c) protein via fish food made with corn grain. 
DEKALB agreed to investigate the effect of fish food processing on the insecticidal activity 
of CryIA(c) in grain. The EPA emphasized the importance of an insect resistance 
management (IRl\1) plan and stated the DEK.A.LB should submit an 1Ri.'v1 plan with the 
registration package for the package to be complete. DEKALB noted its concern about the 
IRM issue and agreed to submit a proposal with the registration package. DEKALB asked if 
a complete registration package is submitted: to the agency in April of 1996, is approval in 
time to market seed for the 1997 growing season possible? The agency responded that 
"anything is possible", but approval by January 1997 is unlikely. 

DEKALB's limited registration application for seed increase and production in 1996 was also 
discussed. The EPA expressed concern about DEKALB's request to plant over 5000 acres of 
CrylA(c) com in I 996. DEKALB stated that the acreage actually needed is closer to 2000 
acres. The EPA agreed to discuss the issue further. 

This letter is intended to summarize and document the discussions at the March 12 meeting. 
Please foel free to contact me if you have any questions or comments concerning this 
summary. 

Sincerely, -~ 

7~ca;:t~£-· -
T. Michael Spencer 
Manager, Regulatory Affairs 

cc: Chris Flick. DEKALB 
Mike Stephens, DEKALB 
Kent Croon. Monsanto 
Fred Betz. JSC 
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Administrative }4aterials DEKALB Genetics Corporation 

Section III. Permission from Monsanto to Reference 
Studies Previously Submitted to the EPA 

Page 34 of 58 
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Dekalb Genetics Corporation 
Discovery Drive 
62 Maritime Drlve 
Mystic, CT 06355-1958 

Attn: Michael Spencer 
Dekalb Genetics Corp. 

Monsanto 
Monsanto i.;oi,-oany 

700 Chasm, ied ?arKway Nc,:n 

St. LOUIS. MS9ouro 63198 
?hone! t3 41 694, 000 

April 9, 1996 

RE: Citation of Monsanto Studies in support of Dekalb Petition for 
Registration for the B. thuringiensis subsp. kurstaki delta 
endotoxin protein expressed in corn by the CrylA(c) gene. 

Dear Mr. Spencer: 

Monsanto submits this letter to you as our notice regarding the citation of pesticide 
product studies currently at the EPA. These studies were submitted by Monsanto company as the 
owner and original submitter of data in support of Pesticide Petition 4F4331 for the 
registration of the CrylA(c) protein as expressed in cotton and Pesticide Petition 5F4473 for 
the registration of the CrylA(b) proetin as expressed in com. It Is our understanding that 
Dekalb Genetics Corp. has requested to cite this information in support of a submission to the 
agency for the CrylA(c) protein as expressed in corn. Monsanto retains ownership and rights In 
that data, including but not limited to exclusive use and data compensation rights. 

Studies submitted by Monsanto: 

EPA MAID 43145203 

EPA MRIO 43145212 

EPA MR10 43145213 

I 42JTC.P1!4 

Sammons, R. D. "Characterization of Purified B.t.k. HD-73 
Protein Produced in Escherichia coll' (1994), Study Number 
92·01-36-18 an unpublished study conducted by Monsanto 
Company. 

Sammons. R.O. "B.t.i<. HD-73 Protein Dose Formulation and 
Determination of Dose for An Acute Mouse Feeding Study MD 92-
493fl (1994), Study Number 92-01-36-13, an unpublished 
study by Monsanto. 

Naylor, M.W. "Acute Oral Toxicity of Bacillus thuringiensis var. 
kurstakl [Cry IA(c}] HD-73 protein in Albino Mice" (1993}. 
Study Number ML-92-493, an unpublished study by Monsanto . 
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EPA MRIO 43145214 

EPA MAID 43145204 

EPA MAID 43145205 

EPA MRID 43145206 

EPA MRID 43145207 

EPA MAID 43145208 

EPA MRID 43145209 

EPA MAID 43145210 

Ream, J.E. "Assessment of the In vitro Digestive Fate of Bacillus 
thuringiensis var. kurstaki HD-73 Protein"(1994), Laboratory 
Project ID Number 92-01-36-22, an unpublished study 
conducted by Monsanto. 

Sims. S.R. "Sensitivity of Insect Species to the Purified CrylA(c) 
Insecticidal Protein from Bacillus thuringiensis var. kurstaki 
(8.t.k. HO-73)" (1994}, Study Number 92-01-36-17, an 
unpublished study conducted by Monsanto Company. 

Sims, S.R. ~stability of the CrylA(c) Insecticidal Protein of 
Bacillus thuringiensis var. kurstaki (B.t.k. HD-73) in Sucrose 
and Honey Solutions Under Non-refrigerated Temperature 
Conditions" (1994), Study Number 92-01-36-15, an 
unpubllshed study oonducted by Monsanto Company. 

Maggi, V.L. "Evaluation of the Dietary Effects(s) of Purified 
B.t.k. Endotoxin Proteins on Honey Bee Larvae" (1993), Study 
Number 92-01-36-10, an unpublished study conducted by 
California Agricultural Research, Inc. under contract to Monsanto 
Company. 

Maggi, V.L. "Evaluation of the Dietary Effect(s) ot Purified B.t.k. 
Endotoxin Proteins on Honey Bee Adults" (1993), Study Number 
92-01-36-1 o, an unpublished study conducted by California 
Agricultural Research, Inc. under contract to Monsanto Company. 

Palmer, S.J. and Beavers, J.B. "8.t.k. HD-73 Protein: A dietary 
Toxicity Study with Parasitic Hymenoptera (Nasonia 
vitripennis)" (1993). Study Number Wl-93-234, an 
unpublished study conducted by Wildlife International Ltd. under 
contract to Monsanto. 

Palmer, S.J. and Beavers, J.B. -a.t.k. HD-73 Protein: A dietary 
Toxicity Study with Ladybird Beetles (Hippodamia convergenst 
(1993), Study Number WL-93-232, an unpublished study 
conducted by Wildlife International Ltd. under contract to 
Monsanto. 

Palmer, S.J. and Beavers, J.B. fl B.t.k. HO-73 Protein: A dietary 
Toxicity Study with Green Lacewing Larvae (Chrysopa camear 
(1993), Study Number WL-93-233, an unpublished study 
conducted by Wildlife International Ltd. under contract to 
Monsanto. 
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EPA MRID 43145211 

EPA MRID 43145215 

EPA MAID 43533206 

EPA MRID 43941601 

EPA MRID 43887901 

Cambell, S.M. and Beavers, J.B., "'A Dietary Toxicity Study with 
Cotton Seed Meal in the Northern Bobwhiteft (1993), Study 
Number WL-93-13, an unpublished study conducted by Wildlife 
lntemational, Ltd. under contract to Monsanto. 

Ream, J.E. "Aerobic Soil Degradation of Bacillus thuringiensfs 
var. kurstaki HD-73 Protein Bioactivity· (1994), Study 
Number 92-01-36-21, an unpublished study conducted by 
Monsanto Company. 

Sims, S.R., and P.R. Sanders. "Aerobic Soil Degradation of 
Bacillus thuurlngiensis var. Kurstaki HD-1 Protein~ (1994), 
Study Number 94-01-39-13, an unpublished study conducted by 
Monsanto Company. 

Sims, S.R. And Martin, J.W. "Effect of the Bacilius thuringiensis 
lnsectlcidal proteins CrylA{b), CrylA(c), CryllA, and CrylllA on 
Folsom/a candida and Xenylla grisea (lnsecta: Collembola)" 
{1996), an unpublished study conducted by Monsanto Company. 

Jackson, LS., E.H. Robinson, O.L Nida. and P.R. Sanders. 
uevaluation of the European Corn Borer Resistant Corn Line MON 
801 as a Feed Ingredient for Catfish~ (1994), Study Number 
94-01-39-16, an unpublished study conducted by Monsanto 
Company. 

Monsanto understands that Dekalb will offer to pay compensation to the extent required 
by FIFRA as amended, with respect to citation of that data to support and approval of the 
petition, under Section 3(c)(1 )(F) of the Act and 40 CFR 152.93. 

Sincerely, 

Kent A. Croon, Ph.D. 
Regulatory Affairs Manager 

Page ____ 3 ____ 1-_ of _ 6&_"&_ 
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Summary of the Application 

A. Introduction 

DEKALB Genetics Corporation has developed transgenic corn lines (Zea mays L.) 
that are resistant to attack by European corn borer larvae due to the introduction 
and expression of a Bacillus thuringiensis subsp. kurstaki cryIA(c) gene. Field 
testing of these plants under USDAf APHIS notification in l 993, 1994 and 1995 
bas demonstrated extremely good resistance to European com bor,er, an important 
insect pest of corn in the U.S. DEKALB believes that providing corn growers in 
the U.S. with plants l1ighly resistant to European com borers will contribute to 
increased com yields with decreased use of less selective chemical insecticides. 
The result will be reduced costs. increased profitability for the farmer and, by 
reducing the use of chemical insecticides, an improvement in the quality of the 
environment. Summarized below is data that is being submitted in support of 
registration of a transgenic com line designated DBT418 . 

B. Product Analysis 

1. Introduction of DNA. Plasmid DNA was introduced into embryogenic com 
cells using microprojectile bombardment (Stephens and Walters, 1995, MRID 
No. 43871401). The cell culture was initiated from immature embryos of an 
inbred line designated AT824. Transgenic callus was selected for its ability to 
grow on medium containing herbicide (see below). Plants were regenerated 
from transgenic callus by placing the callus on media which stimulate the 
production of shoots and roots. Regenerated plants were crossed with non­
transgenic, inbred corn lines to produce seed that inherited the inserted 
transgenes. Repeated backcrossing to various inbred lines was performed to 
create inbred hybrid germplasm containing the DBT418 insertion event. 

2. DNA used for transformation. The insect resistance gene that was used to 
produce transgenic corn line DBT418 encodes a protein that is identical to the 
first 613 amino acids of a naturally occurring Bacillus thuringiensis subsp. 
kurstaki CryIA(c) protein, The crylA(c) gene in the com line DBT418 
consists of a DNA sequence that has been modified to contain an increased 
number of codons that are preferred for expression in maize (Stephens and 
Walters, 1995 MRlD No. 43871401). The CryfA(c) protein that is produced 
however, is till identical to the first 613 amino acids residues of the naturally 
occurring CrylA(c) protein . 
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Also used to produce transgenic corn line DBT418 was the herbicide 
resistar:ce gene bur (Stephens and Walters, 1995, MRID No. 43871401). The 
bar gene was originally isolated from Slreptomyces hygroscopicus and 
encodes phosphinothricin acetyltransferase (PAT). This enzyme is useful as a 
selectable marker as well as a source of resistance to the herbicide 
phosphinothricin, also known as glufosinate the active ingredient in several 
herbicide formulations manufactured by AgrEvo. 

In DNA preparations used to produce DBT418, a plasmid containing the 
protease inhibitor II gene from potato (pinll) was also included (Stephens and 
Walters, I 995, 'NIR!D o. 43871401 ). If produced at sufficient concentrations 
in plants, certain protease inhibitors have been shov..'Il to have insecticidal 
activity against specific insects. A single incomplete and nonfunctional copy 
of the pinll gene was shown to be present in DBT418 (see below). 

3. Molecular characterization of DBT418 plants. DBT418 plants were 
characterized as to copy number and stability of the introduced DNA (Vo)ume 
5). Southern blot analysis indicated that DBT418 plants contained a single 
insertion that consisted of approximately two copies each of crylA (c) and bar 
and a single, incomplete copy of pinll. Also included in the DBT4 l 8 
insertion were multiple copies of the E. coli antibiotic resistance marker gene 
bla, which encodes P-lactamase, and the Co1E 1 origin of replication. The 
DBT418 insertion event was demonstrated to be stable at the molecular level 
(Volume 5) and was shown to be inherited in a Mendelian fashion (Volume 
6). 

4. Transgenc expression analysis of DBT418 plants. DBT418 plants were 
analyzed for CryIA c), PAT, pinII, and P-lactamase protein expression levels 
(Volume 7). CryIA(c) protein was detected at maximum levels of 1198, 124, 
125, 43, 1 I I, and 147 ng/g dry weight in leaf, stalk, root, kernel, silk, and 
whole plants respectively. No CryIA(c) was detected in DBT418 pollen. 
PAT protein was detected at maximum levels of 1099, 136, 95, 6, 133 and 
120 µg/g dry weight in leaf, stalk, root, kernel, silk, and whole plants, 
respectively. o PAT was detected in DBT418 pollen. As expected given 
the lack of an intact pinll gene, no pi.nil protein was detected in DBT418 
plants. Lack of expression of the P-lactamase gene was also demonstrated. 

5. Equivalence of microbially-produced and plant produced CrylA(c) and 
PAT. CryIA(c) and PAT proteins were purified from microbial sources to 
provide adequate amounts of the proteins for toxicity testing. The microbially 
produced proteins \Vere characterized and compared to plant produced proteins 
to demonstrate equivalence (Volumes 8 and 9). Microbially produced 
CryIA(c) and PAT were compared to their plant produced counterparts in 
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terms of their molecular \Veight, im.munoreactivity, glyc-0sylation amino­
terminal sequence and activity. },/icrobially produced CryIA(c) and PAT 
\Vere shovvn to be suitable surrogates for the corresponding plant produced 
proteins. 

C. Human Health Effects 

1. CrylA(c) mouse acute oral gavage. Mice were administered a dose of 3325 
mg CryIA(c)/kg body weight by oral gavage (Volume 2). No acute toxicity 
was observed. The oral LD50 for CryIA(c) in mice determined from this study 
is greater than 3325 mg/kg. This finding is further supported by a similar 
study performed by Monsanto (MRID No. 43145213). In this study, the LD50 

for CryIA(c) in mice ·was found to exceed 4300 mg/kg. 

2. PAT mouse acute oral gavage. Mice were administered a dose of 2500 mg 
PAT/kg body weight by oral gavage (Volume 3). o acute tox1c1ty was 
observed. The oral LD50 for PAT in mice determine.cl from this study is 
greater than 2500 mg/kg . 

3. Digestibility of CrylA(c) and PAT. As part of the mammalian safety 
assessment, CrylA(c) and PAT proteins were tested for digestibility using 
simulated gastric fluid (Volwne 4). Both proteins were found to rapidly 
degrade in full strength and dilute simulated gastric fluid. CryIA(c) degraded 
to below detection limits after a few seconds in full strength (l X) simulated 
gastric fluid. In simulated gastric fluid in which the pepsin concentration had 
been reduced 100-fold (0.0lX), CryIA(c) degraded to below detection in five 
minutes. PAT degraded to trace levels after 2 minutes in full strength (lX) 
simulated gastric fluid. No PAT was detectable after 5 minutes in 0.0IX 
simulated gastric fluid. Degradation of CrylA(c) in simulated gastric fluid is 
further supported by data generated by Monsanto (MRID No. 43145214). 
This study demonstrated rapid loss of immunologjcally detectable CrylA(c) 
and CrylA(c) bioactivity following exposure to simulated digestive fluid. The 
rapid degradation of CrylA(c) and PAT proteins supports the safety of these 
proteins for mammalian consumption. 

D. Ecological Effects 

1. Dietary toxicity study with quail. The purpose of this srudy was to assess 
the potential toxicity of com containing CrylA(c) protein to quail (Volume 
11 ). An avian toxicity test \J,,'as performed given the potential exposure of 
birds to corn grain containing CryIA(c) protein. The test was performed 
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using young quail and lyophilized DBT418 leaf tissue incorporated at 20% 
w/\v (200 000 ppm) into diet. Leaf tissue was chosen as the t, ist substance 
due to the fact that CryJA(c) protein levels \Vere highest in DBT418 leaves of 
any OBT418 tissues tested (Volume 7). No mortalities or overt signs of 
toxicity were observed for any of the test or control birds. All birds \Vere 
normal Ln appearance and behavior throughout the test period. o tTeatment-
related effects on body weight or feed consumption were observed. The no 
observed effect level for lyophilized DBT 418 leaf was considered to be 
greater than 20% v,dw. 

2. Tobacco Hornworm bioassay of DBT418 pollen to demonstrate lack of 
pollen-based exposure to non-target organisms. The level of Cry IA( c) 
protein in DBT 418 pollen ,vas evaluated using a tobacco homworm, THW 
(Volume 12). THW was chosen as a test organism given that it is extremely 
sensitive to CryIA(c) protein. The assays were performed by incorporating 
fresh or freeze-dried pollen into an agarose matrix. The polJcn and agarose 
served as the only food source for THW for a period of five days. No toxic 
effects, mortality or growth inhibition were observed over multiple repetitions 
of the five-day assay. These data indicate that CrylA(c) expression in 
DBT4 l 8 pollen is so low as to present no risk of toxicity to non-lepidopterous 
insect species such as the honeybee or other non-target insects or to fish that 
may be exposed to DBT418 pollen. 

3. Monsanto studies on the lack of effect of CrylA(c) on honey bee larvae 
aod adults, lady beetle, green lacewing, and parasitic wasp. CryIA(c) 
protein was teste.d for toxicity to honey bee larvae and adults (MRID os. 
43145206 and 43145207). Honey bee larvae and adults were exposed to 0.2 
ppm CryIA(c) protein; no toxicity \Vas observed. Lady beetles were exposed 
to 20 ppm CryIA(c) protein in diet for 30 days, no toxicity was observed 
(MRID o. 43145209). Green lacewing larvae were exposed to 20 ppm 
CryIA(c) protein over a period of 11 days, no toxicity was observed (MRID 
No. 43145210). Parasitic Hymenoptera were exposed to 20 ppm CryIA(c) 
protein over a period of 23 days, no toxicity was observed (MR.ID No. 
43145208). These results demonstrated the lack of toxicity of CrylA(c) 
protein to a range of non-target insects. 

4. Chronic toxicity study with collcmbola. The purpose of this study was to 
dctennine the chronic toxicity of CrylA(c) protein in DBT418 plants to 
collembola. A collembola toxicity test \.Vas performed given the potential 
exposure to collembola via incorporation of DBT4 l 8 plant material into the 
soil (Volume 13). Two test substances \Vere chosen for the test: lyophilized 
DBT4 l 8 leaf tissue and microbially-produced CryIA( c) protein. Leaf tissue 
was chosen as a te t substance to most accurately represent exposure to 
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collembola in the field. T\vo concentrations of lyophilized leaf ·were te ted: 2 
ru .d 8 g/kg soil. Microbially-produced CrylA(c) was also used for the test to 
provide exposure levels that brreatly exceed typical exposure in the field. 
CryIA(c) was tested at 0.1 mg/kg soil. Survival of the test organisms was 
reduced in the test substance and control substance treatments, as compared to 
the untreated control. However, no difference in survival was observed 
ben-veen test substance treatment ' and the corresponding control substance 
treatments. o differences between offspring production were observed 
between the test substances, control substances, or the untreated controls. 

5. Acute toxicity study with earthworms. The purpose of this study was to 
determine the acute toxicity of CryIA(c) protein in DBT418 plants to 
earthworms. An earthworm toxicity test \\/as performed given the potential 
exposure of earth,vorms to CryIA(c) protein via incorporation of DBT418 
plant material into the soil (Volume 14). As in the collembola study 
described above, two test substances were chosen for the test: lyophilized 
DBT418 leaf tissue and microbially-produced CryIA(c) protein. Test 
substance treatments consisted of two different concentrations of DBT418 leaf 
tissue (2 and 8 g/kg soil) and one combination of DBT418 leaf tissue and 
microbially-produced CryIA(c) protein (2 g leaf+ 0.1 mg CryIA(c)/kg soil). 
No effect on earthvv•orm mortality was observed at any of the test substance 
concentrations. No difference in weight gain was observed between test 
substance treatments and corresponding control treatments. 

6. Demon tration of lack of exposure to fish. DBT418 corn grain was 
processed into catfi h food using an extrusion procedure that is typically used 
for making fish foods. The resulting catfish food was incorporated into 
European corn borer diet to test for insecticidal activity (Vo1ume 15). No 
insecticidal activity \Vas detected, demonstrating lack of CrylA(c) exposure to 
farm-raised fish that would potentially be fed food made from DBT4l8 grain. 

E. Environmental Fate 

The amount of CryIA(c) protein per acre of DBT418 com was calculated to be 
approximately 1.0 g (Volume 10), This value represents the maximal amount of 
CryIA(c) that ,..,·ould be incorporated into the soil following harvest. Reports in 
the scientific literature and studies submitted by Monsanto (MRID os. 43145211 
and 43533206) demonstrate rapid loss of insect activity following incorporation of 
Bacillus thuringiensis subsp. kurstaki proteins into soil. Earthworm (Volume 14 
and collembola (Volume 13) studies described above demonstrated no adverse 
effects following incorporation of DBT418 leaf or purified CryIA(c) into the soil. 
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F. Insect Resistance Management 

DEKALB is committed to the implementation of an effective resistance 
management strategy (Volume 16). DEKALB recognizes the potential risk for the 
development of insects that are resistant to Bacillus thuringiensis subsp. kurstaki 
proteins and is committed to practices that will reduce that risk while maintaining 
the availability of this important product to growers . 
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Section V . Proposed Labeling 

• 

• Page 45 of 58 



42

• 

• 

• 

PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein. 

Active Ingredient: 

Bacillus thuringiensis subsp. kurstaki CryIA(c) 
insect control protein as produced in corn by a 
crylA(c} gene and its controlling sequences ........ ...... ............. ............... ..... . 100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB Illinois 60115-9600 
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PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein. 

Active Ingredient: 

Bacillus thuringiensis subsp. kurstaki Cry IA( c) 
insect control protein as produced in com by a 
crylA(c) gene and its controlling sequences ........ ........ .... ................. ... ....... .100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB, Illinois 60115-9600 
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PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein. 

Active Ingredient: 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein as produced in com by a 
cry/A(c) gene and its controlling sequences ............. ....... .. ..... .. ....... ....... ... .. 100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB, Illinois 60115-9600 
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PLANT PESTICIDE ACTIVE I GREDIENT 

Bacillus tliuringiensis subsp. kurstaki CrylA(c) 
insect control protein. 

Active Ingredient: 

Bacillus thuringiensis subsp. kurstaki CryIA(c) 
insect control protein as produced in corn by a 
cryJA(c) gene and its controlling sequences ..... ........................................... 100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB, Illinois 60115-9600 
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PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein. 

Active Ingredient: 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein as produced in corn by a 
cry/A(c) gene and its controlling sequences ..... ...... .. ......... ....... .. ................. 100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB, I1linois 60115-9600 
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Section VI. Data Reference List 
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Data Reference List 

Studies Submitted or Referenced in Support ubmission document 
of Registration and Tolerance Exemptions MRID Number date number o·wner 

.,, Product Analysis 
Q) 

(,Q 
~ Summary of Product Analysis for Bacillus 43871401 11/30/95 none EKALB 

thuringiensis subsp. kurstaki CryIA(c) Protein 

~ 
Produced in Corn Plants 

Molecular Characterization of Transgene 4/23/96 DGC-95-A07 DEKALB 
0 Content and Stability in Transgenic Com - Hybrid Line DK.DL (DBT418) 

~ Demonstration of Stable Mendelian Inheritance 4/23/96 DGC-95-Al4 DEKALB 
of cry!A(c) and bar Genes in DBT418 

Magnitude of Transgenic Protein Accwnulation 4/23/96 DGC-95-A0l DEKALB 
in Transformed DBT418 Corn Lines 

Characterization of the Cry IA( c) Protein from 4/23/96 DGC-95-A19 DEKALB 
Transgenic Plants and Demonstration of 
Equivalence to Microbially Produced CryIA(c) 
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Studies Submitted or Referenced in Support submission document 
of Registration and Tolerance Exemptions MR.ID Number date number owner 

Product Analysis (continued) 

haracterization of the Phosphinothricin 4/23/96 DGC-95-A20 DEKALB 
Acety1transferase Protein from Transgenic 
Plants and Demonstration of Equivalence to 
Microbially Produced Phosphinothricin 
Acetyltransfcrase 

-0 Toxicology 
m 
co An Acute Oral Toxicity tudy in Mice with 4/23/96 DGC-95-Al7 DEKALB CD 

Bacillus Thuringiensis subsp. kurstaki CryJA(c) 

~ 
Delta Endotoxin 

An Acute Oral Toxicity Study in Mice ·with 4/23/96 DGC-95-A18 DEKALB 

s. Phosphinothricin Acetyltransferasc (PAT) 
Protein 

~ In vitro Digestibility of Cry IA( c) and PAT 4/23/96 DGC-95-A22 DEKALB 
Proteins 

Acute Oral Toxicity of Bacillus thuringiensis 43145213 2/15/94 ML-92-493 Mon anto 
var. kurstaki [CryIA(c)] HD-73 protein in 
Albino Mice 

Assessment of the in vitro Digestive Fate of 4314214 2/15/94 92-01-36-22 Monsanto 
Bacillus thuringiensis var. kurstaki HD-73 
Protein 
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Studi.es Submitted or Rcfcn:nood in Support 
of Registration and Tolerance Exemptions 

Environmental Fa.te· 

Envirnmnental Fate of CrylliA(c) Protein 

i\e:rn bic Soil De gradation of Bae illus 
thuringiensis var. kurstaki .HD-73 Pmtein 
Bfoactivity 

Ecological Effects 

LyophiEzed DBT418 Leaf l'issue: A Dietary 
Toxicity Study with the Northern Bobwhite 

Evaluation of the Pol1eo Expression of Cry]A(c) 
Insecticidal Protein in DEK..\LB Transformant 
DBT4]8 Using Manduca sexta Toxicity Assays 

Transge1ri:c 1vfuize· Leaf Tissue and MkrobiaUy 
Produced Cry IA( c) Protein: Chronic 'f oxicity 
to Co]Uembola (Folsomia candida) 

Lyophi1ized DBT4 l S Maize Leaf Tissue and 
Micmbially Produced CcyIA(c) Protein - Acute 
(14-day) Toxicity to Earithwo:rms (Eisenia 
foetida) 

• 
:MRII), Number 

431452[5 

-
:su bmi.:ss:i:on 

,date 

4/23/96, 

2/[5/94 

4/23/96 

4![9/96 

4/23/96 

4/23/96 

docume.lilt 
numbe-r 

DGC-95-A24 

92-01 ~36021. 

DGC-'95-A13 

DGC-95~A22 

OGC~'95-Al6 

DGC-95-AIS, 

• 
owner 

DEKALB 

Monsrnito 

DEK..A..LB 

DEKALB 

DlEKALB 

DEKALB 
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Studies Submitted or Referenced in Support 
of Registration and Tolerance Exemptions 

Ecological Effects ( continued) 

Evaluation of the Dietary Effects of Purified 
B.t.k. Endotoxin Proteins on Honey Bee Larvae 

Evaluation of the Dietary Effects of Purified 
B.t.k. Endotoxin Proteins on Honey Bee Adult 

B.t.k. HD-73 Protein: A Dietary Toxicity Study 
with Parasitic Hymenoptera (Nasonia vitrpennis) 

B.t.k. HD-73 Protein: A Dietary Toxicity tudy 
with Ladybird Beetles (Hippodamia convergens) 

B.t.k. HD-73 Protein: A Dietary Toxicity Study 
with Green Lacewing Larvae ( Chrysopa carnea) 

Evaluation of CrylA(c) Activity in DBT418 
Grain Following Processing into Fish Food 

• 
MRID Number 

43 .145206 

43145207 

43145208 

43145209 

43145210 

• 
submission document 

date number owner 

2/15/94. 92-01-36-10/92- Monsanto 
427-709 

2/15/94 92-01-36-10/92- Monsanto 
427-708 

2/15/94 WL-93-234 Monsant 

2/15/94 WL-93-232 Monsanto 

2/15/94 WL-93-233 Monsanto 

4/23/96 DGC-95-Al6 DEKALB 
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of Rcgi tratioo and Tolerance Exemptions 

Insect Resistance Management 

Insect Resistance Management Plan for Corn 
Containing Bacillus thuringiensis subsp. kurstald 
CrylA(c) Protein 

• 
MRID Number 

-
submission 

date 

4/23/96 

document 
number 

DGC-96-A25 

• 
owner 

DEKALB 
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Administrative A1.aterials DEKALB Genetics Corporation 

Requests for Tolerance Exemptions 

Petitions for exemptions from the requirement of a tolerance for: 

A.) Bacillus thuringiensis subsp. kurstaki CrylA(c) protein and the genetic 
material necessary for the production of this protein in or on all raw 
agricultural commodities when used as a plant-pesticide active ingredient 

and 

B.) Phosphinothricin ac.etyltransferase protein and the genetic material necessary 
for the production of this protein in or on all raw agricultural commodities 
when used as a plant-p sticide inert ingredient 

were filed concurrently with this application for pesticide registration and are 
supported by data submitted \Vith this registration application . 

Page 58 of 58 
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&EPA 
3. APPLICAIIIT'S NAME AND ADO ESS 

DEKALB Genetics Corporation 
3100 Sycamore Rd. 
DeKalb, IL 60115-9600 

7. NAME OF SltJDY 

ummary ur Product Analysis for 
Baclllrui lhurlncie=b subsp. kun,taki. X 
CryTA(c) Protein Produced in Corn Plant 

Vol. 1: Admi.nlmative llfaterials In 
Sup11ol'te of U,e Reb1Stration of the Plant 
Pesticide lJaclllus thurinl(iensu $.Ubsp. 
kurataki C. ·IA(c Jngect Control Protein 
Q.nd Ell:cmption from tho Requirement of 
11 TolerQnce for CryL.\(c) nnd 
Pbo11phin0Lhrlcin A etyltranlfrerase 
Proteins 

Vol. 2: An Acute Oral Tocicity Study in 
Mice with Bacillus thurlngiensu subsp. 
kun;tcJti Cryl(c) Delta Endotoxin 

Vol. a: An AculR. Oral Tooicity St.udy in 
l\,lico with PhosphinotlLrloin 
Acetyltra11!i'{erolle (PAT) Protein 

Vol. 4: l1t r:ilro Digc1Jtibllity of CryIA(c) 
and PATprote.lns 

Vol. G: MuleouJar Charactcrlimtion of 
Tran iiene Content and stability In 
Tnu1.111renic Corn Hybrid Line 
DK.DL(J)BT418) 

Vul. 6: Demonstration of Stable,, • : 
Mondclilrn Inheritance ofcryLA(~ aai\o 
bar goncll In DBT<ll8 • • • • •: 

X 

X 

X 

X 

X 

• 
. k 

• .. 

IRONMi:N'T AL PROTEC AOENCV 
t1EGISTRATION DIVISION (TS-767) 

WASHINGTO , D.C. 20460 

DATA REFERENCE SHEET 
(Soe lf'JSrrudions on rhe back of the last page before completing.) 

Form A roY<id. O>I.B No. 2070eOOOJ-. I e,oµ,·&a 9-30·90. 

1. PAG 

l OF 3 
2. EPA REGIST~ATION 0. /FILE 

SYMBOL 93?S 
4 PRODUCT AME Corn Borer-Resistant Corn Containing In ctieidal 

Bt Protein 
5. PRODUCT IIANAGfill 

Phil Hu tton/90 

SOURCE OF STUDY 

c. OBTAINED FF\OM ANOTHER FIRM OR SOURCE 
(g,'vt} l'IJ!ffl8 and .JdtfrllS'S) 

d, OBTAINED FROM 
PUBLIC UTERATIJR.E 

(91,e retg,~,,, 

G. TO ACCDMPl>NY APP !CA ON 
FOR Rf,GISTRATJON Di\_llaSD: 

A ril 28 199 

e. OTIIER 
(9XPis,n) 

1. ACCESSION 
NUMBER 
(if known) 

<taA71401 

Vol. 7: Mugnitude of 'trane.irenic Protein 
in Transformed DIJ'P4. 18 •Ob!n Ll~.s • • X • • 

• • •• ... . 
Vol. 8: Cboracteri?itt!otfqt\he Crylt<(C, • 
Protein from Transgenic f>lants and X 
Dcmonsitratiun of liqu Iva.Jenee to 
MtcrobiaUy Produced CrylA(c) 

EPA Form 8570 • 20 (1 • 81) 

• • • • • . . 
• 

If you marked •x• in 1hls column, do you Wish your name 
placed on ttie Data Submlttars List? 

APPLICANT· RETAIN THE LAST COPY 

[XI YES 

□ NO 
EPA COPY 
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&EPA 
IRONUEf\lT AL PROTEC AGENCY 

AEGISTRATION DIVISION (TS-767) 
WASHINGTON. D.C. 20460 

DATA REFERENCE SHEET 
{See lnstructicms 011 tJiB back of lne fi,sl f>8$9 b low completing.) 

FonnA od. OMll No. 2070-0060. 

I. PAGE 

2 OF 3 
2. EPA ~.EGISTRAT\ON NO./ FIUE 

SYMSOL6 '? _5?~_, ;=-
3. APPLICANT'S AME ANO ADDRESS 

DEKALB Genetics Corporation 
3100 Sycamore Rd. 

4. PROOlJCT NAME Corn Borer-Resistant Corn Containing Insecticidal 

DeKalb, IL 60115-9600 

7. NAME OF STUDY 

Vol. 9; Char11-cteri1mtion of tho 
Pb05pblnothrlcin Acetyl~tansfer:l!1e 
Protein Crom Transgenic Pla nts aod 

, on at· of ,Iv c>e t 
MicrobialJy Produced Ph05phlnothrlcin 
A-cetyltran~rerasc 

Vol. 10; Environmental Fate of Cr-ylA(c) 
Prntein 

\lul. 11: J,yophlliZ<Jd DB"f4J8 Lea/Tissue: 
A Dietary Toxicity Study with the 
Nori.hem Bobwhite 

1ol. 12: Evaluation of the Pullen 
.xpn-ssiion of CeylA(c) Insecticidal Prot.e· 
n DEKALB Transrormant DUT418 usi.t•ir 
and~a se-,;la l'oldcity ORsay~ 

Vol 18; Tranisl{enic .Maize L eafTi.rs.'lne 
and Microbially Produced CrylA(c) 
l'rote ln: Chronic Toxicity to Collembola 
(Fofsmia c<mdido) 

Vol. 14: LyophUized DB1'41S Milie Lea! 
1'is~ue and Microbially Produced 
CcyLo\(c) Protein • Acut.e Toxicity tu 
Earthworm.8 (Eu,mia foctida) 

• • • Vol. IG: Evaluntiun of CryJA(~ etivi~ 
in DBT418 Grain FuUowing ~§ssvir. 
into Fish Food • • • • . . 
Vol. 16: In.sed Resistance .Management 
Plan for Com Containii,ll Bacillu.s 
lhnrinl(le,ui fJ rrubsp~ JiariMi Ci;!IA(e) • • 
Protein • • • • • • • • 

X 

X 

X 

X 

X 

X 

•• • 
.J: 
• •• 

X • 
• • . . . 

Bt Protein 
5. ffiOOUCT MANAGER 

Phll Hutton/90 

SOURCE OF STUDY 

c. OBTAIMED FROM ANOTHER FIRM OR SOURCE 
(g.i>w,18./fleand -rJdra:;.,;) 

d, OBTAINED FROM 
PUBLIC LITERATURE 

(g,','S f fe(S-) 

6. ro .ACCOMPANY APPLICATION 
FOR Rl:GISTP.ATION DAT'ED: 

a. OTlfER 
(9,rpCB.11) 

A ril 23 1996 

I. ACCESSION 
NUMBER 
(if known) 

-~l-,----+---..----------------------+-------------+------------+~-+--+-~-t--t--1 
.t\cut~ OraJ Toxici4+- .pl B:Z,,L1lw ; • • 
fhuringfonttiil var. kurdaki (CryJA(c)) 
ID-73 Protein in Albion !';lice 

EPA Fonn 8570 • 20 (1 • 81) 

: • • Mon!i.anto Agricultun,I Co. 
?00 Che1SLCrfield Parkwny North 
Chesterfield, 1\10 63198 

Ill:.: If you marked •x · in this column, do you wish your name 
~ plaoed on the Data Submitters List? 

APPLICANT-RETAIN THE LAST COPY 

(XI YES 
ONO 

43146213 

EPA COPY 
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&EPA 
;; APPLICANrs NAME AND AODRESS 

DEKALB Gen etics Cor poration 
3100 Sycamore Rd. 
DeKalb, IL 6011G-9600 

1. NAME OF STlJOY 

&elillJllent of the In r;llro Dlitest.lve F te 
of Bacillw thu.rinl(iemitt \'lir. Jmr,taki 
HD-73 Protein 

robi Soil Degr-adatlon of Bacilliu 
thuringien:ri.t var. kur.~taki HD-7~ 

tein BioactiYity 

valuation oUbe Dietary Effects of 
Pwified1l.Llt. Endot.oxin Proteins on 
Uoney Bee Larvae 

.Evaluation ottbe Dietary Effects of 
Purifil'd 1),Lk, Endotoxin Prot.clns on 
lloney Ree Adultll 

B.t.k. HD-73Protcin: A Dietary Study 
with Parn!litic Hymenoptera (}\lascmla 
uilrperznui) 

B.t.11. UD-73 Protein: A Die.ttlry St.udy 
with Ladybir d Beetles (Hipodami.a 
ronverg11n1t) 

.8.t.h. JID.73 J>rol.eln: Dietnry Study 
with Green Lacewing Larva (Chryaop" 
cornea) 

• • • • • • ••• •• • • • • • • • • • •• 

• . . • • • . • • . •• ••• 
• • • • • .. • • 

EPA Fonn 8570 • 20 (1 • 81) 

• • • • •• • .. 

IRONMENTAL PROTEC AGENCY 
EGISTRATION DIVISION (TS-767} 

WASHINGTON, D.C. 20460 

DATA REFERENCE SHEET 
(See lnslrucrions on fhtJ b11ck of the last page before compfetif?g.) 

4. PRODUCT NAM6 Corn B orer•Re$istant 
Bt P rotein 

6. PRODUCT MANA.CEA 

P hil Hutton/90 

SOURCE OF STUDY 

c. OBTAINED FflOM ANOTHER FIRM OR SOURCE 
fil''"' ~BmB ar>d address) 

Monsanto Agricultural Co. 
700 Chesterfield Pal"kw y North 
Che11terfi Id, MO 63198 

llfoD11anto ,~culturnl Co. 
700 Cbestctfield Parkway North 
Chesterfield, MO 6319A 

Monsanto Agricultural Co, 
700 Chesterfield Pnrkwav North 
Chesterfield, fO 631 98 • 

MonRanto Agri ultu.ral Co . 
700 Che11terfield Parkway North 
Chct1terfield, ,fO 63) 98 

fon111U1to Altricultural Co, 
700 Chesterfield P arkway North 
Chesterfield, MO 6~198 

Monsanto Agrkult.ur-al Co, 
700 Chesterfield P1,r·kway North 
Che,;iterli eld, MO Garns 

Moll!ia.Dto Agricultural Co . 
700 ChHterficld Parkway North 
Chesterfield, fO 63J!l8 

'lie: lf you marked •x· in this column. do you wish your name 
,, placed on the Data Submitters List? 

APPLICANT- RETAIN THE LAST COPY 

d. OBTAINED FROM 
PUBLIC LITERATURE 

(j,'18 ,:{6(,3/i~) 

□ YES 
ONO 

3 OF 3 
2. EPA RE.GISTRA TION NO. I FILE 

SYMBOL/' fS7)5' --'-
orn Containing Insecticidal 

6. TO ACCWPl>NY APPLICATION 
FOR REGISTAATICN D"TED: 

e. OTHER 
(eJ<p.ls/n) 

A ril 28 1996 

f. ACCESSION 
NUMBER 

(if known) 

314521' 

43145215 

:11415206 

3145207 

3145208 

43145209 

43145210 

EPA COPY 

-I 
I 

I 
I 
I 
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PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki CryIA(c) 
insect control protein. 

Active Ingredient: 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein as produced in com by a 
cry IA (c) gene and its controlling sequences ................................................ 100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB, Illinois 601 15-9600 

Page rl 01 6~ 
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PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki Cry IA( c) 
insect control protein. 

Active Ingredient: 

Bacillus th.uringiensis subsp. kurstaki Cry I A( c) 
insect control protein as produced in com by a 
cryJA(c) gene and its controlling sequences ....................... .. .... .... .... .... .... ... 100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB, Illinois 60115-9600 

Page -__:..>e.- of~-=~..;::_~-
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PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki CrylA(c) 
insect control protein. 

Active Ingredient: 

Bacillus thuringiensis subsp. kurstaki CryIA(c) 
insect control protein as produced in com by a 
c,yIA(c) gene and its controlling sequences .. ....... ........ .. .... ...... .............. ..... l 00% 

DEKALB Genetics Corporation 
3 100 Sycamore Road 

DEKALB, Illinois 60115-9600 

~ Page ------"'--- of ___ _ 
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PLANT PESTICIDE ACTIVE INGREDIENT 

Bacillus thuringiensis subsp. kurstaki Cry IA( c) 
insect control protein. 

Active Ingredient: 

Bacillus thur;ngiensis subsp. kurstaki CryIA(c) 
insect control protein as produced in com by a 
cryIA(c) gene and its controlling scquences ........ .... ...... .. .. ... ...... .. ........ ....... 100% 

DEKALB Genetics Corporation 
3100 Sycamore Road 

DEKALB Illinois 60 11 5-9600 

Page - ~'7"'-- of........._;:.~....;;..~_ 




